Significance of catalase in peroxisomal fatty acyl-CoA beta-oxidation.
Catalase activity was inhibited by aminotriazole administration to rats in order to evaluate the influence of catalase on the peroxisomal fatty acyl-CoA beta-oxidation system. 2 h after the administration of aminotriazole, peroxisomes were prepared from rat liver, and the activities of catalase, the beta-oxidation system and individual enzymes of beta-oxidation (fatty acyl-CoA oxidase, crotonase, beta-hydroxybutyryl-CoA dehydrogenase and thiolase) were determined. Catalase activity was decreased to about 2% of the control. Among the individual enzymes of the beta-oxidation system, thiolase activity was decreased to 67%, but the activities of fatty acyl-CoA oxidase, crotonase and beta-hydroxybutyryl-CoA dehydrogenase were almost unchanged. The activity of the peroxisomal beta-oxidation system was assayed by measuring palmitoyl-CoA-dependent NADH formation, and the activity of the purified peroxisome preparation was found to be almost unaffected by the administration of aminotriazole. The activity of the system in the aminotriazole-treated preparation was, however, significantly decreased to 55% by addition of 0.1 mM H2O2 to the incubation mixture. Hydrogen peroxide (0.1 mM) reduced the thiolase activity of the aminotriazole-treated peroxisomes to approx. 40%, but did not affect the other activities of the system. Thiolase activity of the control preparation was decreased to 70% by addition of hydrogen peroxide (0.1 mM). The half-life of 0.1 mM H2O2 added to the thiolase assay mixture was 2.8 min in the case of aminotriazole-treated peroxisomes, and 4 s in control peroxisomes. The ultraviolet spectrum of acetoacetyl-CoA (substrate of thiolase) was clearly changed by addition of 0.1 mM H2O2 to the thiolase assay mixture without the enzyme preparation; the absorption bands at around 233 nm (possibly due to the thioester bond of acetoacetyl-CoA) and at around 303 nm (due to formation of the enolate ion) were both significantly decreased. These results suggest that H2O2 accumulated in peroxisomes after aminotriazole treatment may modify both thiolase and its substrate, and consequently suppress the fatty acyl-CoA beta-oxidation. Therefore, catalase may protect thiolase and its substrate, 3-ketoacyl-CoA, by removing H2O2, which is abundantly produced during peroxisomal enzyme reactions.